Herein, we report an elderly man with lower limb weakness due to multiple peripheral neuropathies associated with rhabdomyolysis that was identified by electro-diagnosis and hip magnetic resonance imaging (MRI). He was diagnosed with acute kidney injury due to rhabdomyolysis following prolonged immobilization after alcoholic intoxication. He complained of thigh pain, hypoesthesia, and weakness in both lower extremities. The electro-diagnostic study showed near complete axonal loss of the sciatic nerve and partial axonal loss of the femoral and obturator nerve, between the gluteal region and the proximal thigh level, which was more severe on the right side than on the left. Hip MRI revealed extensive necrotizing myositis on the gluteal, psoas, and adductor muscles, and an inflammatory lesion around multiple peripheral nerves at the pelvic and proximal thigh level. The clinical course and prognosis were discussed as an example of a neurological complication arising from an inflammatory condition related to rhabdomyolysis.
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INTRODUCTION
Rhabdomyolysis is a syndrome of skeletal muscle breakdown with leakage of muscle contents, sometimes referred to as 'dissolution of striped skeletal muscle' 1) . Acute muscle necrosis with swollen, tender muscles results in myoglobinuria, 'tea-colored' urine, and subsequent limb weakness. This results from the rapid breakdown of skeletal muscle fibers, which leads to the leakage of potentially toxic cellular contents into the systemic circulation. Serum creatine kinase (sCK) level is typically elevated by at least 10 times the upper limit of the normal range followed by a rapid reduction of sCK level to near normal values. Crush or compressive injuries and prolonged immobility may occur along with the development of diffuse muscle weakness. In a complicated case, rhabdomyolysis is combined with peripheral nerve injury, which is usually the main reason for delaying functional recovery. Swelling of the damaged muscle occasionally leads to compartment syndrome 2, 3) . Local compression of the nerve within the compartment has been suggested as being the main mechanism underlying peripheral nerve injury related to rhabdomyolysis, but some cases have shown a wide range of peripheral nerve damage that cannot be explained by this mechanism 4, 5) . In addition, neurological complications rarely occur in young adults, so aging or frailty may also be a significant factor 4, 6) . We encountered a patient with extensive involvement of the bilateral lower-limb peripheral nerves associated with pelvic muscle inflammation following rhabdomyolysis. We present this case report as an example of a neurological complication resulting from inflammation related to rhabdomyolysis.
CASE REPORT
A 76-year-old man fell in a drunken state 2 days prior to visiting the Emergency Department due to gradual progressive weakness and altered mentality. Second-degree (20 cm ×10 cm) burn lesions were detected on the posterior thigh, which may have occurred due to a prolonged period of lying or sitting on a hot floor. He was a chronic alcoholic, drinking 1-2 bottles of Soju each day, in addition to taking antidepressant medicines owing to a depressive mood and sleep disturbance. In the blood tests performed at the time of visiting the Emergency Department, several abnormal laboratory findings were observed including detected elevated blood urea nitrogen 47 mg/dL (normal range, 10-26 mg/dL), creatinine 4.98 mg/dL (normal range, 0.6-1.2 mg/dL) and cre- atinine kinase >28,000 IU/L (normal range, 21-232 IU/L). He was diagnosed with acute kidney injury and uremic encephalopathy due to rhabdomyolysis and was admitted to the Internal Medicine Department. Supportive care including urine alkalinization and empirical antibiotics was maintained. For the management of his burn injury on both posterior thighs and alcohol dependence with depression, we consulted the Plastic Surgery and Psychiatry Departments.
The patient complained of weakness and hypesthesia in the bilateral lower extremities, which led him to be transferred to a rehabilitation department 10 days after admission. Neurological examination showed muscle strength of hip flexion with an Medical Research Council (MRC) grade of 2-/2-on the right/left side, respectively; knee extension with an MRC grade of 2/2; and knee flexion, ankle dorsiflexion, and ankle plantar flexion with an MRC grade of 1/1. Positive findings were observed in the Thomas test and Ely test in both legs, and hip flexor and extensor tightness were found. A nerve conduction study performed 20 days after the onset of lower extremity weakness revealed that the left sural nerve showed a reduced amplitude of sensory nerve action potential; moreover, the right sural, right lateral femoral cutaneous, and both superficial peroneal nerves showed no response. Electrodiagnostic examination revealed bilateral sciatic neuropathy with severe axonal loss, along with femoral and obturator neuropathy with moderate axonal loss around and below the gluteal level (Tables 1, 2) . In pelvic MRI, we observed myonecrosis involving the bilateral pelvic and thigh muscles in both the gluteus medius and minimus near the iliac spine, right medial portion of the gluteus maximus, both obturator externus, rectus femoris, adductor brevis and iliopsoas muscles, which were associated with multiple reactive lymph node enlargements. In addition, perineural sheath enhancements of the bilateral sciatic, femoral and obturator nerves were found in close proximity to multiple necrotizing myositis lesions from the pelvis to the proximal thigh (Fig. 1) . At discharge, the patient could walk (endurance, 30 m) with the bilateral use of an ankle foot orthosis. At the time of hospital discharge, lower extremity muscle strength improved: hip flexion (MRC grade 4/4), hip extension (MRC grade 4/4), knee extension (MRC grade 3/3), knee flexion (MRC grade 3/3), ankle dorsiflexion (MRC grade 1/2), and ankle plantar flexion (MRC grade 1/2). Six months after discharge, there were no specific changes in follow-up electro-diagnostic examinations. During the follow-up period, the patient still had difficulty in walking and right hip pain increased gradually. At the 2-year follow-up, the bilateral neuropathies remained in a stationary state with incomplete recovery, and newly detected avascular necrosis of the bilateral hip joints made his physical function worse.
DISCUSSION
Here, we report a case of rhabdomyolysis in an elderly patient that caused extensive pelvic muscle inflammation and involved the adjacent peripheral nerves. This case may have a clinical implication as an example of a neurological complication caused by inflammatory neuromyositis related Fig. 1 . Pelvic magnetic resonance imaging (MRI) showed myonecrosis (arrowhead) involving the bilateral pelvic and thigh muscles associated with multiple reactive lymph node enlargements. Perineural sheath enhancements of the right sciatic nerve (black arrow) and the femoral nerve (white arrow) were found in close proximity to multiple necrotizing myositis lesions from the pelvis to the proximal thigh.
to rhabdomyolysis. As a case that supports an inflammatory cause, our current patient could be included in the current debate surrounding the mechanism of rhabdomyolysis-related neuropathy.
The development of rhabdomyolysis is intricately intertwined with a diverse spectrum of factors affecting muscle membranes, ion channels, and muscle energy supply. Despite various causes, an uncontrolled elevation in free intracellular calcium and activation of calcium-dependent proteases, which lead to the destruction of muscle fiber contents, have been established as common pathophysiological mechanisms 1) . The elderly have been reported to be more susceptible to the development of rhabdomyolysis and more likely to have complications related to rhabdomyolysis [6] [7] [8] . Rhabdomyolysis is commonly diagnosed in intoxicated patients subjected to prolonged muscle compression as they lay motionless, and in elderly patients following a fall or stroke 9) . Two mechanisms can thus be considered for the development of rhabdomyolysis following drug or alcohol intoxication, or prolonged immobilization. One is primarily the toxic effects of the drug directly upon the muscle cells while the other relates to the increased need for oxygen due to immobility, seizures, trauma, and metabolic abnormalities 10) . In the present case, prolonged lying or sitting on a hot floor with low consciousness, due to heavy alcoholic ingestion, is likely to be a leading factor in the development of rhabdomyolysis.
Several etiologies have been suggested to explain the mechanism of neurological complications such as peripheral nerve damage following rhabdomyolysis. Compartment syndrome is not a rare finding in rhabdomyolysis, and leads to the formation of local edema and an increase in intramuscular pressure which can induce compressive neuropathy 3) . However, compartment syndrome alone could not explain the mechanisms underlying severe bilateral neuropathies in the lower extremities. Several reports support the fact that muscle damage can induce local neuroinflammation and ischemia 11, 12) . Lee and Lim 4) have suggested that nerve damage occurs due to the spread of inflammation associated with rhabdomyolysis. In this previous case, the nerve injury site was located in the proximal portion of the biceps femoris. In other words, the main lesion was located outside of the buttock compartment, not within the buttock compartment.
Therefore, regardless of the pressure increase in the buttock compartment, it could be judged that the inflammation spread caused severe nerve damage. In our case, MRI revealed inflammatory change on the sciatic, femoral and obturator nerves associated with the extensive involvement of inflammatory myonecrosis in the bilateral pelvic and proximal thigh areas. Our case is similar to a previous case reported by Lee and Lim 4) in that it is a case of rhabdomyolysis not confined to a compartment or compression mechanism. However, our case was more extensive with more profound damage than previous cases. The possibilities of neural inflammation related to necrotic muscles may be supported by the following manifestations in our current case: (1) Whole peripheral nerves of the lower extremity including the femoral, obturator and sciatic nerves were involved. (2) The range of nerve injury was quite extensive, including bilateral involvement and with a relatively long segmental lesion in each individual nerve. (3) T2-weighted MRI showed high signal intensity around the perineural tissues adjacent to the necrotic pelvic and thigh muscles. Until now, we have known very little about the prognosis of a patient with neurological complications related to rhabdomyolysis. Electro-diagnostic findings in our current case, performed during the initial phase and during follow-up, suggested a poor prognosis for neurological recovery. He cannot walk independently due to weakness and poor balance, even after more than 2 years of follow-up. We found that neurological complications related to rhabdomyolysis showed poor prognosis in this particular case. Therefore, early detection and appropriate management should be warranted to minimize morbidities from these complications, especially in older patients.
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